1. Introduction
===============

Body pain has resulted in a significant public health burden,^\[[@R1]\]^ and affects nearly 1/3 adults worldwide.^\[[@R2]\]^ In China, the prevalence of pain among the general population from Chongqing city community is 42.2%.^\[[@R3]\]^ Among Chinese teachers, the prevalence of neck/shoulder pain and low back pain was 48.7% and 45.6%, respectively,^\[[@R4]\]^ while the prevalence of back pain was 38.4% among farmers from north China.^\[[@R5]\]^

Several studies report the associations between socioeconomic status (SES) and diseases could be varied and even reversed in developed and developing countries.^\[[@R6],[@R7]\]^ The studies of body pain from nonwestern countries is limited, and Jackson et al conducted a systematic review on the prevalence of chronic pain, and identified 122 publications in 28 low-income and middle-income countries.^\[[@R8]\]^ This review did reveal an association between socioeconomic inequalities and body pain.^\[[@R9]\]^ Yet, most studies that address the relationship between SES and body pain are from western countries. Low SES has been shown to be associated with high prevalence of body pain, especially low back pain,^\[[@R10]\]^ and SES plays an important role in occupational class disparities for persistent or recurrent body pain.^\[[@R11]\]^ People in the highest socioeconomic categories tend to have less body pain than those in lower socioeconomic categories.^\[[@R1]\]^ The characteristics and effects of pain can be explained by socioeconomic factors such as years of education and occupational history.^\[[@R12]\]^ Race and ethnicity could modify the relationship between SES and body pain according to previous studies verified among the different race/ethnic groups,^\[[@R1],[@R12],[@R13]\]^ but Janevic et al found that prevalence differences of body pain associated with education, race/ethnicity, and age as not significant.^\[[@R14]\]^

In general, occupation, education, and income are the 3 most important indicators within the literature that are examined in relation to SES. Definitions of income may include wages, salaries, profits, or rent. In China, it is relatively easy to obtain records of people\'s wages/salaries; however, wages/salaries are only a part of many Chinese incomes. Income is also a highly sensitive topic in China and people are reluctant to disclose their income levels in surveys. As a result, occupation and education are used in this study to approximate SES.^\[[@R15]\]^

There are many published studies on this subject, and many other studies findings have found similar results. For example, studies from the United States, Singapore, and Germany found that that low SES in adults was associated with chronic pain.^\[[@R1]--[@R3]\]^ Also, a recent review indicated that disparities based on SES affect pain development and management.^\[[@R4]\]^ To the best of our knowledge, there is no study that addresses the SES--pain relationship among people in China. Because more than 40 years ago, there was almost no SES difference in China because everyone had a similar income and all the occupations were considered "equal." Individuals were identified by "classes" based on background of family origin, which is another set of classification. Only after "open and reform," did the SES classification begin to form in China. Few studies address the effect of SES on health in China. It is unclear whether socioeconomic factors have a specific influence among Chinese population and as a result, our studies aim to investigate this potential relationship. We conducted a national sample study to determine whether there is an association between SES and body pain among Chinese communities. To clarify the association of SES with body pain, while taking into account other risk factors, we examined the associations in a large, national study in a nonwestern setting. We tested the following hypothesis: body pain varies among different SES categories within the Chinese population.

2. Methods
==========

The sampling method of the survey is reported in elsewhere,^\[[@R16]\]^ but briefly, the China Sub-optimal Health Survey (CSHS) was created in 2008 to understand the changing health status of China based on a nationally representative sample of the population. The CSHS selected individuals from 6 provinces to represent the 1.4 billion individuals in the nation\'s population. A multistage, random cluster sampling design was used to select study subjects. All 31 provinces or municipalities were divided into 6 administrative regions (Northeast, North, East, Central South, Southwest, and Northwest). The regions of Jilin, Beijing, Jiangsu, Hubei, Sichuan, and Gansu were randomly selected to represent those 6 administrative regions. Each of the above randomly selected regions was then divided into multiple urban and suburban regions. From this, 1 to 2 urban regions and 1 to 2 suburban regions were randomly selected to represent both the urban and suburban population. Within those selected regions, residents including local college students, government staff, business and farm workers, and other nonaffiliated residents were clustered and randomly selected as the sample groups.

The participants were required to fill the questionnaire by themselves, after the explanation of questionnaires. All the questionnaires were returned to the interviewer in person. Finally, 19,665 participants were selected to participate in the study, of which 18,631 responded and filled out questionnaires (for a response rate of 94.7%).

The Chinese adults aged between 18 and 65 years were included in this study. We excluded individuals who had reported mental illnesses that could potentially affect feeling of pain; and patients with cancer, rheumatology pain, and other related diseases. After exclusion criteria were applied, 18,284 participants were included in the final analysis.

2.1. Ethics statement
---------------------

This study was approved by the Institutional Review Board at Peking Union Medical College and followed the tenets of the Declaration of Helsinki. Written informed consent was obtained from all participants.

2.2. Data collection
--------------------

All individuals in each randomly selected cluster unit were asked to complete a self-administered questionnaire. The data on demographic and personal characteristics were collected, including gender, age, marital status, education, smoking, drinking, and health information (medical history, illness, and diseases that occurred during the last 12 months). Information on occupation was based on categories set forth by the Chinese labor law.

2.3. Body pain
--------------

Body pain was assessed by the following questions inserted into a self-reported questionnaire:

"In the last month, have you had a body pain?" (Body pain)

In the question respondents were asked to use a Likert scale for their responses (1 = no, 2 = mild, 3 = moderate, 4 = severe, and 5 = extreme). This classification was utilized as it was consistent with a previous study examining lower back pain.^\[[@R17]\]^

2.4. Statistic method
---------------------

Statistical analyses were carried out with Windows Statistical Software Package Version 9.0 (SAS Institute, Cary, NC). Occupations were analyzed as a categorical variable and education level was categorized into 3 groups: literate or primary school, high school, and college or above. Body pain was categorized into 2 groups: no body pain (respondent selecting "1") and having body pain (respondents selecting "2"and above), which were investigated as binary outcome variables. This cut-off point has been validated by previous studies.^\[[@R18],[@R19]\]^

Chi-squared tests were used to compare participants' characteristics with and without body pain. Logistic regression models were applied to estimate the odds ratio (OR) and 95% confidence interval \[CI\] of pain by occupation and education, adjusted for potential confounders. Logistic regression models were applied to estimate the OR and 95% CIs of pain by occupation and education, adjusted for potential confounders. Potential confounders considered were sex, age, occupation/education, area of residence, marital status, smoking, drinking, and health status (as categorized in Table [1](#T1){ref-type="table"}). A significance level of 0.05 is required to allow the variable to enter the model. Health status was assessed based on self-reports of chronic illness including hypertension, diabetes, coronary heart disease, hyperlipidemia, and hepatitis.
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Participants reporting having any of the above chronic diseases were labeled as "unhealthy." Two sets of potential confounders were used in the adjusted models. Model 1 adjusted for sex and age, while model 2 additionally adjusted for education, area of residence, marital status, smoking, drinking, and health status. All potential confounders are summarized in Table [1](#T1){ref-type="table"}, and all the tests were 2-sided and significance level was set at 0.05.

3. Results
==========

The study included a total of 18,340 Chinese adults from 6 provinces with a mean age of 33.1 years (standard deviation = 10.6). Among the participants, 50.69% were males and 49.31% were females. Overall in the total sample 65.34% of respondents reported body pain (male: 60.93%; female: 69.73%).

The prevalence of body pain was varied based on occupation and education level. For the various occupations, 69.39% of civil servants, 70.33% professional workers, 64.70% of blue-collar workers, 51.80% of farmers, and 62.00% of business workers, 68.1% of students, and 64.82% of other individuals reported pain. Regarding educational attainment, 59.31% of primary education or less, 65.26% of high school, and 68.26% of college reported having pain.

3.1. Association between occupation and pain
--------------------------------------------

Table [2](#T2){ref-type="table"} illustrates the results of both the simple and multiple logistic regression models used to analyze the effects of different occupations on the association of body pain. The OR adjusted for age and sex of body pain is 0.88 (95% CI: 0.80--0.97) for blue collar workers, 0.51 (95% CI: 0.45--0.57) for farmers, 0.83 (95% CI: 0.73--0.94) for businessmen, and 1.35 (95% CI: 1.18--1.54) for students, compared with civil servants. Additional adjustments based on education, area of residence, marital status, smoking, drinking, and health status in model 2 did not attenuate the effect of occupation for farmer (OR = 0.64; 95% CI: 0.55--0.75), and students (OR = 1.51; 95% CI: 1.32--1.74), but there was an attenuation of the effect of occupation for worker (OR = 1.00; 95% CI: 0.90--1.08), and businessmen (OR = 1.02; 95% CI: 0.89--1.17). In model 2, the adjusted OR for body pain is 1.22 (95% CI: 1.08--1.37) for professional compared with civil servants.
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3.2. Association between education and pain
-------------------------------------------

Table [3](#T3){ref-type="table"} highlights the results of the simple and multiple logistic regression models used to understand the effects of different education levels on the association of pain. The OR for body pain was 0.63 (95% CI: 0.58--0.68) for high school, and 0.84 (95% CI: 0.77--0.91) for college, compared to that of liberate or primary school. Additional adjustments based on education, area of residence, marital status, smoking, drinking, and health status in model 2 did not attenuate the association among high school (OR = 0.89; 95% CI: 0.80--0.99), but there was attenuation of this association found among college (OR = 0.99; 95% CI: 0.90--1.08).
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4. Discussion
=============

The results demonstrate that professional workers had a higher prevalence of body pain, compared to farmers and individuals in other occupations.

Results from the multiple logistic regression analysis, showed that professional workers and students had a significantly higher risk for body pain, while farmers had a significantly lower risk compared with individuals in other occupations. Educational level was significant, and negatively associated with body pain.

Our results are in line with previous studies that found low SES associated with a high rate of body pain.^\[[@R20]\]^ In general, highly educated individuals in this study had significantly more favorable health outcomes compared to those with less education.^\[[@R21]\]^ However, Riskowski using the National Health and Nutrition Examination Survey, reported that the people with high SES are more likely to have body pain.^\[[@R1]\]^ Of note, farmers in our study had significantly lower risk of body pain compared to other occupations.

One possible explanation of the variation of body pain is the occupation of participants (1 important component of the SES). Chu et al reported that 68% of pain patients had a history of injury occurrence at work^\[[@R22]\]^ and other studies reported that occupation is associated with low back pain.^\[[@R23],[@R24]\]^ Jin et al conducted a cross-section study in China and found that garment workers had a higher annual prevalence of low back pain (74%) compared to teachers (40%), and had a prevalence ratio of 1.9 (95% CI = 1.4--2.4). These results could be explained by the nature of work within this occupational category, especially among persons doing work in fixed and sedentary postures that would likely impact the back area compared to other body parts/regions.

Another potential mechanism is that SES is associated with pain tolerance and tolerance interval. Miljković et al investigated the association of experimentally induced pain threshold and tolerance within different SES categories. A significant association between experimentally induced pain tolerance and tolerance interval with material status was shown, suggesting that poor people indeed do hurt more with respect to pain compared to those in the higher wealth categories.^\[[@R25]\]^ In their study, education was strongly correlated with pain in the correlation analysis, but the use of multivariate analytic methods yielded nonsignificant results and suggested that only material status was associated with pain tolerance and tolerance interval.

Body pain is self-reported, and there are individual differences in sensitivities and tolerance levels for body pain. Until now, we do not have an objective measurement of body pain to validate the self-reported nature body pain. In general, this study found that farmers have a higher threshold of pain compared to nonfarmers. Also, compared with white collar workers, farmers had a lower prevalence of neck, or shoulder pain due to work environments, but they could at times have a higher prevalence of low back pain.

Further, lower levels of educational attainment and income levels are associated with a chronic pain diagnosis.^\[[@R26]\]^ Jöud et al conducted a study on 3730 people in Sweden during 2010 to 2012 and reported that low (OR = 1.69; 95% CI: 1.50--1.91) or moderate education (OR = 1.43; 95% CI: 1.30--1.57), and low (OR = 1.40; 95% CI: 1.25--1.57) or moderate income (OR = 1.24; 95% CI: 1.10--1.38) was associated with a chronic pain diagnosis. Additionally, lack of efficient and effective pain management results in high levels of chronic pain recurrence.^\[[@R22]\]^

The SES was also associated with pain management, and educational levels and family income have been shown to be significantly associated with treatment for low back pain.^\[[@R27]\]^ Chen et al found that the higher education levels, especially, bachelor degrees (β6: −0.96; 95% CI: −1.69 to −0.22) and postgraduate (β6: −2.10; 95% CI: −3.39 to −0.81) degrees were associated with lower probability of choosing a treatment option for pain among patients with low back pain.^\[[@R27]\]^ Of note, Chen et al\'s study was conducted among patients with pain who visit a traditional Chinese medicine center with the aim of being treated with acupuncture or low frequency infrared treatment.

Our results are not in lined with some previous studies finding that there was a negative association between SES and pain. However, recently Fliesser et al found that job position was the best single predictor of CLBP intensity,^\[[@R28]\]^ followed by a multidimensional index. Education and income had no significant association with intensity. Regarding education level, people with higher education level tend to have higher income jobs, which often lead to better medical care benefits. Also, people with high education level tend to have greater access to health resources, which could be helpful to find methods to relieve body pain.

The mechanisms of SES and body pain could partly explain by the educational inequalities impacting health via health literacy.^\[[@R29]\]^ Ikeda et al pointed out in their study on low back pain that low SES is more likely to be a psychosocial stressor rather caused purely by material poverty.^\[[@R30]\]^ Of note, psychosocial factors play an important role in body pain and their significance should not be ignored when considering interventions.^\[[@R31]\]^ Lastly, people with lower SES more likely to face barriers in accessing medical care compared to those in wealthier SES categories.^\[[@R32]\]^

The strengths of this study include the large sample size and the adjustments for other important confounders (sex, etc). However, our study has several limitations. Pain data were self-reported, which can be less than accurate if impacted by reporting and recall biases. This could underestimate the association because people in the lower SES category are less likely to report their body pain. Furthermore, there are no validated tools for assessing self-reported pain, which impacts the validity of such reported pain categories. Future studies with pain scales are suggested to limit this bias. In addition, data on depression^\[[@R33]\]^ and pain killers, which could be potential confounders, were not available but could play an important role not currently accounted for. Also, adverse life events and psychologic distress could also mediate the association between the SES and body pain, which if reported and collected could affect the results.^\[[@R34]\]^ Finally, the association between sleep and pain is complex and often interrelated. As a result, there is often a reciprocal relationship among the 2, making it difficult to tease the 2 apart. For example, pain can disrupt sleep and poor sleep can exacerbate pain intensity. Due to the complexity of the relationship between pain and sleep, our current study data could not accurately assess this interrelationship.

Body pain is a challenge in the medicine, and there is a demonstrated relationship between pain and the current opioid crisis. Our research indicted there was an association between SES and body pain, which might demonstrate a need for special considerations in policies around how providers address pain management. Understanding this could help policy maker identify high-risk population more susceptible to body pain and target prevention accordingly.

In conclusion, our results indicated an association between SES and body pain within the Chinese community. Body pain varied among different Chinese occupation-related population and people with higher education level are less like to have body pain. Further investigations of the variables that impact pain are suggested to identify other factors that affect pain in future studies.
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